Pulsed lasers with nanosecond width and high repetition rate are widely used in many fields such as material processing, laser ranging, remote sensing and so on. Diode pumped Q-switched oscillator is a mostly used meathod to realize nanosecond pulsed lasers with a merit of high efficiency and good beam quality. Using the conventional Q-switched meathods, however, it is difficult to obtain short nanosecond pulse at high repetition rates. This is due to the fact that the pulse width is variable depending on the laser medium's gain and the operating repetition rate. In comparison, cavity-dumping structure can realize short constant pulse duration, which is determined by the switching time of Q-switch apparatus and the cavity length [1] .
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In the past few years, composite crystal was introduced to reduce the thermal effect. Unlike non-composite crystal, composite crystal combines undoped and doped components, which was proved to be a very effective and available means to alleviate the thermal effect owing to the undoped end acting as an effective heat diffuser [2] . YVO 4 and GdVO 4 crystals, which belong to the group of oxide compounds crystallizing in a Zircon structure with a tetragonal space group, are two of the most employed hosted vanadate for Nd 3+ due to their excellent physical properties [3] . The thermal conductivity for a-axis and c-axis are 8.6 W/m•K, 8.9 W/m•K and 10.5 W/m•K, 12.1 W/m•K for GdVO 4 and YVO 4 , respectively [4] . In this paper, we presented a high repetition rate, high peak power electro-optical cavity-dumping Nd:GdVO 4 laser, using diffusion bonded YVO 4 /Nd:GdVO 4 and continuous-grown GdVO 4 /Nd:GdVO 4 composite crystals under 808 nm and 879 nm LDs pumping, respectively.
The experimental setup of the electro-optical cavity-dumped Nd:GdVO 4 laser is shown in Fig. 1 . A V-type cavity was used because of its higher extinction ratio and lower losses in s-wave oscillation mode when compared with a linear cavity. The LD pumping source of 808 nm and 879 nm were fiber coupled with core diameter of 400 m and numerical aperture of 0.22. Two achromatic lenses were employed to re-image the pump beam into the crystal with a spot diameter of about 640 m. The total dimensions of composite YVO 4 /Nd:GdVO 4 and GdVO 4 /Nd:GdVO 4 crystals were same and they were 3×3×10 mm 3 , and the undoped caps was 2 mm long. The doped part had a Nd 3+ ion concentration of 0.3 at.%. The RTP Pockels cell was used as the Q-switch and the rise and fall times of the driver were both ~3.5 ns. A thin-film polarizer (TFP) and a quarter wave plate (QWP) were employed in the experiment. The cavity length was 190 mm and 175 mm for YVO 4 /Nd:GdVO 4 laser pumped by 808 nm LD and GdVO 4 /Nd:GdVO 4 laser pumped by 879 nm LD, respectively. The maximum stable repetition rate was 50 kHz and 100 kHz for YVO 4 /Nd:GdVO 4 laser pumped by 808 nm LD and GdVO 4 /Nd:GdVO 4 laser pumped by 879 nm LD, respectively. The pulse width remained constant at 3.8±0.2 ns for the two lasers, and the corresponding pulse shape for GdVO 4 /Nd:GdVO 4 laser is illustrated in Fig.  2 [5] . The peak power was 30.8 kW and 34.4 kW for the stable repetition rate of 50 kHz and 100 kHz of the two lasers, respectively.
